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The left eye also is myopic, 3 * 75 D, and has vision. In actual fact he wears this combination quite comfortablv for distance, but the difference in accommodative power worried him when reading, though he gradually became accustomed to the defect and now has very little inconvenience.
Similar cases have been reported before. In 1867 Rydel, and in 1877 Kruckow, reported cases of injured lenses clearing up, with alteration in the refraction, but without giving any definite figures. Lawford (1887) , and Treacher Collins (1896), reviewed a number of these cases, but it seemed to be worth while to place this case on record. The case has perhaps a moral, and that is that in injuries to the lens it may be worth while to wait and see what Nature will do before proceeding to operative measures.
Di8cussion.-Miss IDA C. MANN asked whether healing of wounds in the lens capsule was the usual course in lower animals. She had once attempted a series of experiments on rabbits in which as a preliminary it was necessary to produce cataract. She needled the lenses, but, to her annoyance, every time she did it, the wound in the capsule healed up, and the only result was a slight opacity of the capsule. She did it five times, on three rabbits, and in each case the wound healed and nothing happened. She also remembered seeing two children shown by Mr. Whiting at a meeting of the Section. They were a brother and sister with dislocated lenses in whose cases Mr. Whiting had attempted needling, but the only result had been a small opacity of the capsule.
Mr. LEVY (in reply) said that the difficulty of producing experimental cataracts in rabbits had been noted by other investigators. It was not an uncommon experience in the needling of lamellar cataracts in young people to find that the laceration in the capsule closed up and the needling had to be repeated, but this was much rarer in the adult and this man was 31 years of age. It was now ten months after the accident and the chances were that the eye would remain as it is.
Some Ocular Manifestations of Focal Sepsis.
THIS paper continues the account of the clinical observations, which I reported last April at the Annual Congress of the Ophthalmological Society, on the association of certain pathological states of the eye with septic conditions of the body. These observations were carried out on a consecutive series of 100 patients seen in private consultation. The series began on August 27, 1927, and included all private patients' in whom the visual acuity, after correction of ametropia, was or in each eye.
In order to establish the clinical findings I placed in the hands of the members of the congress before reading my paper, printed details of each case referred to. I desired thereby to facilitate criticism. These clinical findings, however, were not challenged; they were as follows:-1 The reason that the clinical material utilized in this paper is taken entirely from private patients is that among hospital patients gross oral sepsis is generally recognized to be the rule rather than the exception. All the patients here referred to had full vision with glasses, and the majority of them belonged to the upper middle class, and were quite able to obtain general or speciAl medical attention. It was in such patients that it seemed best to study early changes in lens and vitreous.
( My curiosity having already been aroused, I mnade an effort to determine in the series under discussion, whether any pathological state of any other part of the body was commonly associated with such ocular conditions. Some of my efforts were fruitless, but many of them were successful, as will be seen below:
( Many of these conditions were serious and required immediate surgical intervention: others postulated latent dangers. In any case it was of importance to the patient to be made aware of them.
It has been stated that the patients included in the consecutive series were seen in ordinary private practice, and that 95 per cent. of them consulted me for the prescription of spectacles. No verbal investigation of the patient's history was attempted unless ocular changes were discovered after dilatation of the pupil. -If such changes were found, a few general questions were asked. A superficial examination of the throat revealed whether there was need for consultation with a throat surgeon. In the two cases instanced, of enlarged tonsils, the throat surgeon operated on the tonsils and found them septic. A similarly superficial examination of the teeth revealed obvious sepsis, or the presence of crowned teeth, which experience has shown to require further investigation.
In cases in which the condition of the teeth is under discussion I obtain dental skiagrams in duplicate by a professional radiographer; one I keep and the other I send to the patient's dental surgeon, for his opinion, when making a furtber clinical examination of the teeth.
Thirty-three per cent. of the cases in the series were radiographed, and in most of them dental lesions were found.
The search for a septic focus may be difficult. In one of my cases, in 'which marked peripheral strite were detected in the lenses, as well as a trabecular condition of vitreous opacity, skiagrams of the patient's teeth and sinuses were perfectly clear and revealed no striking abnormality. After this the patient told me that from time to time, when she held her head on one side pus dripped out of one nostril. She had a chronic inflammation of the mucous membrane lining the left antrum, the result of which was a chronic toxtmia, with occasional attacks of conjunctivitis, due to direct infection by way of the lacrymal passage.
Varieties of Dental Lesion most commonly associated with Ocular Changes. Certain forms of dental disease are especially frequently associated with ocular lesions; these are apical abscesses, chronic periodontitis with pyorrhaea, residual sepsis in the bone, buried fragments of teeth which have broken during extraction, the presence of unerupted, impacted teeth, the X-ray appearances of which suggest the presence of sepsis and septic dental cysts.
Apical Abscesses.-" The term is a bad one, because no pus is present, and, most important of all, they give rise to no pain. The term 'apical granuloma' has been used; this also is unsatisfactory, because the microscopical appearances are not those of a granuloma. When a tooth with an apical dental lesion is extracted, a mass of solid granulation tissue is found adherent to the apex. This contains pathogenic streptococci and necrotic substance, with very few leucocytes. The term peri-apical bone necrosis would accurately describe the condition actually presents" (Sir William Willcox). These apical abscesses are the most serious lesions found in connexion with dental sepsis and its ocular complications. From them there is a constant flow into the blood-stream of either virulent streptococci or their toxins, and the anatomical position of the lesions prevents an adequate supply of leucocytes and bactericidal body fluids to the part.
" When it is considered that with each bite of the jaw and the normal bite has a pressure of seventy pounds to the square inch, bacteria and their products around the roots of septic teeth are pumped into the circulation, the fact that we have so few rather than so many diseases is the marvel." (Bowdler Henry in Dental Cosmos, 1925.) Chronic periodontitis, causing pyorrhcea, is always accompanied by gross changes in the vitreous.
Residual sepsis, whether in an edentulous jaw, or in a jaw which bears teeth, may be in rare cases an important cause of ocular inflammation. I have found intractable corneal ulceration due to this cause.
Buried fragments after extraction are a fertile source of ocular and general trouble. They may be left behind even by the most experienced operators. The only certain way of ascertaining whether or not the teeth have been removed entire is by having skiagrams taken after the extractions have been performed. Unerupted, impacted teeth may be entirely free from sepsis. When, however, skiagrams indicate the presence of sepsis there is no doubt that they should he removed. This may mean a serious operation under a general anestbetic.
Repetition of Investigation with a Second Series of Cases. The statistics of the results of the ophthalmic examination and of the further investigations surprised me considerably. In order to check my results I have taken a second series of fifty consecutive private patients who attained w or 6 vision after correction of ametropia. During the period under survey, twenty-two Qther patients were examined in whom the visual acuity was lower than the normal (Q in each eye), owing to various reasons; these are excluded from the new series. 
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Dental radiography was used in twelve cases to elucidate the conditions. By this means the apical abscesses were detected, and were afterwards proved to have existed by extraction of the affected teeth.
The number of patients who admitted that they had previously suffered from serious dental sepsis was eighteen. Even if these be omitted in reckoning up the number, twenty patients are left, or 40 per cent., with some definite focus of sepsis. This is exactly the same percentage of cases with focal sepsis as was found in my previous series of 100 private patients.
Focal Sepsis as a Cause of Lenticular and Vitreous Opacity. The statistical information with regard to two series of patients seen in private consultation, may be summed up as follows: A surprising number of patients who attained full vision after correction of the ametropia, exhibited changes in the eye. The most striking of these changes were opacities in the lenses and in the anterior part of the vitreous chambers.
Lenticular opacity was present in 20 per cent. of the patients in the first series of cases, and in 38 per cent. of the patients in the fresh series. The difference is owing to greater care having been taken in the second series in the detection of minute opacities with the slit-lamp.
The character of the opacity is that described as " cataracta senilis prtematura punctata," in Parsons' "Pathology of the Eye."
Vitreous opacity was noted in 75 per cent. of the patients. According to Butler, British Medical Journal, May 31, 1924, the vitreous in some cases is full of fibrillt, of membranes, and of particles, and yet may be perfectly transparent, while in other cases it seems to be almost optically homogeneous. Miss Mann describes the vitreous as possessing a fibrillar scaffolding permeated by a jelly (Transactions of the Ophthalmnological Society, 1927) .
Nevertheless, in ordinary clinical examination with the slit-lamp, carried out on private patients, I have frequently been unable to detect any opacity, apart from vestigial filaments.
It has therefore been difficult to resist the conclusion that opacity in lens and vitreous is a variation from a physiological standard, and may have a-pathological significance.
With this in view I undertook in two consecutive series of private patients with full visual acuity, after correction by glasses, the line of investigation which has been described. I found that 40 per cent. of the patients presented some form of focal sepsis, sometimes actually dangerous, sometimes only potentially so.
During the past year I have not seen any case of opacity of the lens, whether slight or complete, in hospital or private practice, in which some focus of septic or toxic absorption was not demonstrable in the body or in which there was not a history of some such focus.
There seems, therefore, ground for the theory that chronic focal sepsis is the most important factor in the causation of lenticular and vitreous opacity.
There appears to be no difference in the effects of this focal sepsis whether situated in the mouth, pharynx or intestine.
If there is a possibility of focal sepsis being an wtiological factor in the production of cataract, it seems to be of importance to recognize early lenticular opacity and to endeavour to track it down to its source, in order to check further change.
I have never observed alterations in opacity of the lens which can be attributed to any form of treatment. Opacity in the vitreous can not infrequently be observed to diminish when a focus of sepsis has been dealt with. I have observed this several times; while it is not uncommon for a patient to volunteer the information that he sees better after extraction of a tooth with an apical abscess, and actually to improve from W to %, or from c to 6.
I have found it to be unwise to neglect the subjective symptom of musce volitantes. In most cases a careful investigation will show that there is some actual or preexisting sign of sepsis to account for the definite opacity which is always present in the vitreous in these cases.
If the ocular changes are the result of various forms of focal sepsis the exciting agents must be living or dead bacteria, or the toxic products of bacteria or the disintegration products which result from the action of bacteria on living cells. It is probable that toxins and disintegration products most usually create the exciting agent in intra-ocular changes, and their path must be by the general blood stream.
It has been pointed out to me by Professor Elliot Smith that there is a bare possibility of toxic material passing up within the sheaths of the dental nerves to the Gasserian ganglion: thence within the sheath of the ophthalmic division of the fifth nerve to any part of the eye.
In conditions of oral sepsis there is the obvious route through the pharynx, nose and lacrimal duct to the conjunctival sac. This is the route whereby bacterial infection or toxic material travels in certain conditions of blepharitis and conjunctivitis, as is shown by the rapid cure of the ocular condition when the focus of sepsis is removed.
How the toxic material reacts on the ocular tissues it is difficult to say, but presumably it is by interfering with their nutrition, and perhaps by changes in the vessels of the ciliary body and choroid.
Importance of Ocular Evidence of Focal Sepsis.
A distinguished foreign ophthalmologist has sent to me a reprint of a recent paper in which he states that he has never seen any condition of ocular disease dependent on dental sepsis. It is my hope that a report of the present discussion will indicate to him the methods of setting to work to find foci of sepsis whether they be in the teeth or elsewhere.
I believe it to be of the utmost importance that all branches of the medical profession should realize the extraordinary frequency of dental sepsis even among people of means sufficient for obtaining skilled dental treatment.
Such sepsis may lead to the development of slight changes in the eyes, which in certain persons is compatible with the retention of full normal vision, but in others leads to grave ocular sequele.
It is not desirable for me to discuss now the other ocular changes which, in my experience, commonly occur as the result of focal sepsis. Among these are, severe blepharitis, Meibomian cysts (acute and chronic), conjunctivitis, episcleritis, corneal ulcer, dacryocystitis, certain forms of iritis and cyclitis, central choroiditis, thrombosis of the central artery of the retina and of the central vein or its tributaries, and detachment of the retina. In all these conditions I have seen in hospital or private practice, during the past year, numerous examples in which I attributed the cause of the condition to gross focal sepsis, this and no other cause being present. Whether or not the conclusions which I have drawn are accepted, I think it must be conceded that it was to the advantage of the patients concerned that they should have been made aware of dangerous physical conditions. While no advantage accrued to the ophtbalmic surgeon, it is a satisfaction to have felt that within the limits of one's experience, professional advice has been given which, in many cases, has resulted in better health, and in some cases in an improvement of the ocular condition.
No originality is claimed for the theme of this paper. I learnt the outlines of the importance of focal sepsis from William Lang a quarter of a century ago, and more recently from Sir William Willcox.
I have been fortunate in having colleagues who have given essential assistance in the investigation of cases. Among them are Mr. Gilbert Discussion.-Mr. C. BOWDLER HENRY said there were two questions which these investigations would help considerably to settle. (1) Could the ophthalmic surgeon show that present sepsis was active, and that the patient's system was suffering from it ? (2) Could the ophthalmologist take such a record of the eye conditions, for example, vitreous opacities, as could be checked in a year or two to find out whether they had increased in cases which had been doubtful? Mr. MacCallan had rather weakened his argument by saying that he had met none of these cases in which there was not either sepsis, or a history of focal sepsis. It was almost unknown for a dental surgeon to examine an adult patient and not find sepsis, or a history of sepsis; and it was correct to say that 95 per cent. of the population had some sepsis in the mouth. The dental surgeon's greatest difficulty was to know whether the sepsis was doing harm to the patient at the time. Mr. MacCallan and himself were on the staff of the same hospital, and he (the speaker) had taken the ocular signs found as an indication of the appropriate dental treatment. An illustrative case was that of a middle-aged man from Egypt, who would not confess to being ill. There was a medium degree of pyorrhoea, and he (Mr. Henry) thought that the teeth should be extracted, but was not quite sure. Mr. MacCallan's report of the ocular condition was adverse, and so it was decided to take the teeth out. Before this, however, they were carefully cleaned, and during this process the vision improved, a newspaper could be read without glasses for the first time. After removal of the teeth there was a further improvement in the vision.
In another case this year he had been considerably troubled. The patient was a girl, aged 16, who had only had unskilled dental treatment. The dead teeth had been left and the pulp canals were septic, fillings having been put in so as to cork up the sepsis.
Over the central incisor there was a large area of rarefaction, and there were five other dead and septic teeth. Mr. MacCallan examined the patient, but no ophthalmic abnormalities were found. It was decided, however, that she should be examined at threemonthly intervals for a year. He (the speaker) began by conservative means to make her teeth as healthy as possible. The pulp canals, before they were sealed up, were sterile. Six weeks ago Mr. MacCallan had found slight signs of vitreous opacity, probably due to the dental manipulations having stirred up the septic material. He would be interested in the next examination of the eyes.
The common belief that mere extraction of the teeth meant the end of the sepsis was a mistake. Sepsis in the tooth did little harm if it was draining away, but when it was in bone surrounding the tooth, extraction of the tooth did not eliminate the sepsis from the bone. Two years ago he had had a patient whose teeth had all been removed because of rheumatism; there had been severe pyorrhcea. During the five years following removal, the symptoms bad improved so much that she was almost normal. But she then declined again, and though edentulous, suffered a return of the rheumatic condition due to toxeemia from residuaf sepsis in the jaws. Sir William Willcox had reported a case of dental toxEemia which was fatal, yet often one could not convince patients that they were actually ill owing to the sepsis. These ocular signs would be a great help.
The PRESIDENT asked whether some teeth, the incisors or the canines for example, were more likely to give trouble than others. A dentist had told him that the lower incisors were often to blame; they did not cause pain, but were often the seat of sepsis. After all the teeth had been removed, how soon could one be assured that the sepsis was removed? For instance, how soon afterwards could a cataract extraction be done?
Mr. M. S. MAYOU said all ophthalmologists were aware that dental sepsis was a serious condition; it was said to be present in 95 per cent. of the population. Lens and vitreous opacities were also very common, especially if looked for with the slit-lamp. How far one condition was dependent on the other it was difficult to decide. Mr. MacCallan had submitted a postulate, but there was still proof wanting to show that the connexion was as close as contended.
Sir ARNOLD LAWSON said he agreed with Mr. Mayou. Because one found dental sepsis in a patient with eye trouble, one was apt to assume that the former condition caused the latter In many cases of eye sepsis he (the speaker) was convinced there were other possible causes' even though the teeth were found to be septic. As he had said at the last meeting of the Ophthalmological Society, it was fantastic to consider dental sepsis as necessarily the prime cause of eye trouble, because it happened to be present. He had had the necessity of searching for every possible cause brought home to him in the case of a patient who had come from Brazil to see him. In Brazil this patient had been treated energetically for syphilis, but he had no syphilis. His condition was very serious, and he (the speaker) had him pathologically examined. There was oral sepsis, as shown by the skiagrams. The teeth were treated, but the patient did not improve much. He gave a history of chronic abdominal trouble, and there was a family history of sepsis about the gall-bladder; a sister and brother had had the gall-bladder removed. This patient underwent an operation, and a septic gallbladder was found and removed. From that moment he began to improve, and he returned to his work in Brazil in about three months' time.
Mr. B. CRIDLAND asked whether there was any relationship between an impacted tooth and sepsis; because a tooth was impacted, did it necessarily become septic? Mr. MacCallan had mentioned five cases of impacted teeth.
Mr. BOWDLER HENRY said that impacted teeth probably did no harm, provided they were not infected, presuming, of course, they did not cause pain by pressure on some nerve. Probably a tooth which was lying against another, as in the case of impacted molars, often became infected in its crypt, around the crown of the tooth, so forming a pocket of pus, infection passing down the side of the neighbouring tooth. But in the case of an impacted tooth, which showed no radiographic signs of infection in the surrounding bone, it was difflcult to know whether the crypt around the tooth was infected.
Mr. MACCALLAN (in reply) said he agreed that dental sepsis was not the only cause of the eye conditions to which he had alluded; indeed, he had shown that a number of other conditions had existed in the patients, e.g. appendicitis or tonsillar disease. The teeth, however, were among the most usual sites for sepsis. He did not think it possible to say how soon after extraction of teeth such an operation as that for cataract could safely be carried out. Unless skiagrams were obtained it was not possible to tell whether the whole of the diseased teeth had been removed, and there might still be residual sepsis. He agreed with those speakers who said that more proof was required to establish the thesis, but he hoped that in the future some experimental inquiry would take place as to the formation of cataract resulting from dental sepsis.
